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[0001] This invention relates to a method for handling cassettes for bank notes, for 
automatic tellers and/or deposit devices. 

[0002] Upon the deposit of bank notes at automatic tellers and/or deposit devices, 
the deposited bank notes are checked for their properties, such as authenticity, state, 
type of bank note, i.e. currency and denomination, etc. Depending on the result of the 
check, the bank notes can be for example accepted, sorted, stored, etc. The accepted 
bank notes are stored using cassettes in which the bank notes are kept in order to be 
transported for example to a bank for accounting. 

[0003] In the handling of the cassettes, however, a multiplicity of problems can 
arise resulting, on the one hand, from the fact that it should always be ensured as far as 
possible that the automatic tellers and/or the deposit devices are operable at all times. 
Such problems can arise for example when the maximum capacity of the cassettes is 
reached, because no further bank notes can then be deposited. On the other hand, it 
should be ensured in particular during transport that the bank notes contained in the 
cassettes cannot be tampered with or stolen, or that such tampering can be discovered. 

[0004] Known solutions to these problems cannot completely compensate the aris- 
ing disadvantages, since they either only partly solve the problems or are very elabo- 
rate to realize. For example, it has been proposed that a signal for replacing cassettes 
be produced after they have reached their maximum capacity. In this case, however, 
the automatic teller is still out of service until the time when the full cassette has been 
replaced by an empty one. For securing the transport of cassettes filled with bank 
notes, it has been proposed to provide substances in the cassette which are distributed 
over the bank notes located in the cassette to mark them in case tampering or theft oc- 
curs. 



[0005] It is the problem of the present invention to specify a method for handling 
cassettes for bank notes, for automatic tellers and/or deposit devices, which allows 
uninterrupted operation of the automatic tellers and/or deposit devices. In a further 
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aspect, it should be ensured that cassettes removed from the automatic tellers and/or 
deposit devices, or the bank notes contained therein, are secured against tampering. 

[0006] This problem is solved according to the invention by a method having the 
features of claim 1 . 

[0007] The inventive method for handling cassettes for bank notes, for automatic 
tellers and/or deposit devices, provides for 

[0008] determining the filling level of the cassette or cassettes, 
[0009] comparing the determined filling level of each cassette with at least one 
threshold value lower than a maximum capacity of the particular cassette, 
[0010] if the comparison yields an excess, producing a signal indicating the exceed- 
ing of the threshold value, and 

[0011] causing replacement of the cassette for which the signal indicating the ex- 
ceeding of the threshold value was produced. 

[0012] The inventive method has in particular the advantage that the timely re- 
placement of the cassettes, i.e. as a rule before the maximum capacity is reached, 
makes it possible to ensure the uninterrupted operation of the automatic tellers and/or 
deposit devices. For this purpose, a signal requesting replacement of the cassettes is 
produced in such good time that the replacement can be carried out as a rule before the 
maximum capacity is reached. It has proved especially advantageous to specify flexi- 
bly the moment when the signal for replacement is produced and to determine it in 
dependence on the time required for replacement and/or the number of bank notes usu- 
ally accepted by the automatic teller and/or the deposit device per unit time. 

[0013] In the further aspect, it is provided for storing information about bank notes 
contained in the cassette as cassette data, in a special, non-evaluable data format, in a 
nonvolatile memory associated with the cassette. 

[0014] Securing the information about the bank notes contained in the cassettes 
makes it possible to ensure that any tampering with the bank notes or theft of bank 
notes contained in the cassettes can be recognized at any time. This cannot be pre- 
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vented by changing the information about the bank notes stored in the nonvolatile 
memory of the cassettes in accordance with the tampering or theft. 

[0015] Further advantages of the present invention will result from the dependent 
claims as well as the following description of embodiments with reference to figures. 

[0016] The figures are described as follows: 

Figure 1 an automatic teller for depositing bank notes, with cassettes for receiving 

the deposited bank notes, 

Figure 2 an example of a schematic structure of the cassettes from Figure 1 , 

Figure 3 a bank note processing machine for checking the content of the cassettes 

from Figure 1 , and 

Figure 4 a system for handling the cassettes from Figure 1 . 

[0017] Figure 1 shows a schematic representation of a schematic structure of an 
automatic teller 10 or deposit device for depositing bank notes. 

[0018] The automatic teller 10 has an input pocket 1 into which bank notes BN to 
be deposited are fed by a depositor. The bank notes BN are removed from the input 
pocket 1 by a transport system 2 and supplied to a sensor device 3. The sensor device 3 
detects features of each individual bank note which are relevant for example forjudg- 
ing authenticity, type (currency, denomination), state, etc., of the bank note. Such fea- 
tures can be detected for example by different sensors mechanically, acoustically, op- 
tically, electrically and/or magnetically. Known authenticity features comprise for ex- 
ample printing inks with special optical and/or magnetic properties, metallic or mag- 
netic security threads, the use of brightener-free bank-note paper, information con- 
tained in an electrical circuit, etc. The type of the bank note is defined e.g. by its size, 
printed pattern, colors, etc., whereas the state of the bank note can be derived for ex- 
ample from the optical appearance (soiling). The features are detected by the sensor 
device 3, and corresponding data of the sensor device 3 transferred to a control device 
4. 
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[0019] The control device 4 compares the data of the detected features with com- 
parative data which permit the recognition of authentic or forged and/or suspicious 
bank notes, the type of the bank notes, the state of the bank notes, etc. The compara- 
tive data as well as programs required for operating the automatic teller 10 are present 
in the form of software and stored in the control device 4 or a nonvolatile memory 5 
associated with the control device 4. The nonvolatile memory 5 can be formed e.g. by 
an EEPROM or a flash memory, a hard disk, etc. Further, a working memory not 
shown can be connected to the control device 4, being used by the control device 4 for 
executing the software. 

[0020] On the basis of the check of the particular bank note performed by the con- 
trol device 4, gates T disposed in the transport system 2 are driven, for example to 
transport non-recognized bank notes BR into a return pocket 7 and to transport ac- 
cepted bank notes BA, e.g. depending on their denomination, into a cassette 9, 9' to be 
kept therein. At the same time, information relating to the kept bank notes BA is stored 
in a nonvolatile memory 8, 8' of the cassettes 9, 9', which can be formed e.g. by an 
EEPROM or flash memory. The nonvolatile memory 8, 8 f can be connected wirelessly 
or by wire to the control device 4 from which the information about the bank notes BA 
for the cassette 9, 9' comes. The cassette data formed by the information in the non- 
volatile memory 8, 8 1 can comprise for example the number of bank notes BA, the par- 
ticular denomination and/or currency of the bank notes B A and the total value of the 
bank notes B A. Moreover, the cassette data can comprise information about the de- 
positor, e.g. an account number of the depositor. Further information in the nonvolatile 
memory 8, 8' can be an identification number of the cassette 9, 9' and/or an identifica- 
tion number of the automatic teller 10 in which the cassette 9, 9' is used. 

[0021] For control of the automatic teller 10 by the depositor, an input/output de- 
vice 12 is connected to the control device 4, for example to permit the selection of cer- 
tain processing modes or inform the depositor about the processing of the deposit. The 
input/output device 12 furthermore has an identification device 13, for example a 
reader for a chip card or magnetic strip card 14. By entering his individual card 14 the 
depositor can identify himself at the automatic teller and cause the total amount corre- 
sponding to the deposited bank notes to be credited to his account. 
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[0022] Figure 2 shows a schematic structure of an embodiment of the cassette 9 or 
9\ The cassette 9 has not only the above-described nonvolatile memory 8 but also sen- 
sors 15, 16 which serve to detect how many bank notes BA have already been received 
in the cassette 9. The first sensor 15 produces a signal when the maximum capacity of 
the cassette 9 is reached to a certain degree, e.g. 80%. The second sensor 16 produces 
a signal when the maximum capacity of the cassette 9 is reached. The signals of the 
sensors 15, 16 are evaluated by the control device 4. If a signal is present from the sec- 
ond sensor 16, no further bank notes can be received in the cassette 9 since the maxi- 
mum capacity has already been reached. However, if a signal of the first sensor 1 5 is 
present, bank notes can still be received in the cassette 9. If a signal of the first sensor 
1 5 is present the control device 4 produces an additional signal, however, which it 
passes on to a bank or a service center via an interface 6 which is likewise provided in 
the automatic teller 10 and can be designed e.g. as a modem, network connection, 
Internet connection, telephone connection, etc. The service center then has a service 
person replace the filled cassette 9 by an empty cassette. Since the control device 4 
already produces the signal to the service center before the maximum capacity of the 
cassette 9 is reached, there is sufficient time to replace the full cassettes 9 by empty 
cassettes, so that uninterrupted operation of the automatic teller 10 is guaranteed. 

[0023] Besides the described cassette 9 having sensors 15, 16 for detecting the fill- 
ing level of the cassette 9, a cassette 9 is also possible that has no or different sensors, 
whereby in particular only the sensor 1 5 indicating a certain filling level of the cassette 
9 can be present. Likewise, sensors can be completely omitted in the cassette 9 if the 
number of bank notes BA already kept in the cassette 9 is determined and stored. If the 
cassette 9 can receive e.g. 3000 bank notes, the control device 4 can send the signal to 
the service center via the interface after for example 2500 bank notes have been re- 
ceived in the cassette. In the eventuality that the cassette 9 contains a deposit platform 
on which the bank notes BA are placed and which is moved depending on the filling 
level, the position of the deposit platform within the cassette can be evaluated by the 
control device 4 to produce the signal for replacing the cassettes. 

[0024] Besides the described firm specification of a certain threshold value for pro- 
ducing the signal for replacing the cassette 9, a variable threshold value can also be 
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provided. Said variable threshold value can be specified by taking into account the 
average time necessary for replacing the filled cassette 9 by a service person. If this 
period of time is multiplied by the average quantity of bank notes deposited within a 
certain time period, the threshold value can be optimally determined. If it takes the 
service person e.g. an average of three hours to replace a cassette 9 of a certain auto- 
matic teller, and an average of 100 bank notes are deposited during one hour, it is to be 
expected that another 300 bank notes must be received in the cassette 9 until replace- 
ment of the cassette 9. At a maximum capacity of 3000 bank notes, the threshold value 
for production of the signal by the control device is thus 2700 bank notes. A further 
flexibilization of the threshold value can be obtained by taking account of the time 
dependence of the underlying processes. For example, the replacement of the cassette 
9 will last longer at the time of rush-hour traffic, because the service person can be 
expected to need more time to reach the automatic teller 10 in the heavy traffic. Like- 
wise, a time of day and/or a certain weekday can be taken into account, since e.g. after 
business hours more bank notes are accepted within a certain time because that is 
when the daily receipts of stores are deposited. 

[0025] Likewise, further or additional threshold values can be specified. One thresh- 
old value can be formed by the reaching of a maximum total value of all bank notes in 
one or all cassettes 9, 9\ which can be given e.g. by an insurance value. A further 
threshold value can be given by the maximum capacity of the nonvolatile memory 8, 8' 
of the cassettes 9, 9', thereby ensuring that the information about all bank notes con- 
tained in the cassette 9, 9 f can be stored in the cassette data of the nonvolatile memory 
8, 8\ 

[0026] Figures 3 and 4 show schematic representations of a schematic structure of a 
system for handling cassettes for bank notes. 

[0027] The system can comprise one or more automatic tellers 10 or deposit devices 
which are connected by means of their interfaces 6 via a network 60, e.g. a telephone 
network, a local network, the Internet, etc., to a bank or service center which com- 
prises e.g. a computer 51 with an interface 50. Via the interfaces 6 of the automatic 
tellers 10 the above-described signals, which are produced when the threshold value or 



values are reached or exceeded, are passed to the service center. By the computer 51 of 
the service center, or a person operating the computer 5 1 , a service person driving to 
the individual locations of the automatic tellers 10 e.g. in a vehicle 55 is asked for ex- 
ample via a mobile phone connection to drive to the automatic teller 1 0 that has pro- 
duced the corresponding signal and sent it to the service center, in order to replace the 
corresponding filled cassette 9 by an empty cassette. The filled cassettes 9 are con- 
veyed to the service center by the service person with the vehicle 55. At the service 
center the filled cassettes 9 are emptied and the content of the cassettes 9 is checked. 

[0028] For the check, the bank note processing machine 1 1 shown in Figure 3 can 
e.g. be used. The bank note processing machine 1 1 has an input pocket for inputting 
the bank notes BA to be checked from the cassette. In the representation the input 
pocket is formed by a coupling which permits the cassette 9 to be coupled to the bank 
note processing machine 1 1 in such a way that a singler 22 engages the cassette. The 
singler 22 grasps one of the bank notes BA to be processed at a time and transfers the 
single bank note to a transport system 23 which transports the single bank note through 
a sensor device 30. The sensor device 30 detects the features of the bank notes BA and 
passes on corresponding data to a control device 40. The control device 40 compares 
the data of the detected features with comparative data which permit the recognition of 
authentic or forged and/or suspicious bank notes, the type of the bank notes, the state 
of the bank notes, etc. The comparative data as well as programs required for operating 
the bank note processing machine 1 1 are present in the form of software and stored in 
the control device 40 or a nonvolatile memory 41 associated with the control device 
40. The nonvolatile memory 41 can be formed e.g. by an EEPROM, a flash memory, a 
hard disk, etc. Further, a working memory not shown can be connected to the control 
device 40, being used by the control device 40 for executing the software. On the basis 
of the check of the particular bank note performed by the control device 40, gates 24, 
26 disposed in the transport system 23 are driven in order to deposit the bank note in 
output pockets 25 or 27 for example. The transport system 23 can furthermore be con- 
tinued 28 so that e.g. further output pockets can be provided. 

[0029] For control of the bank note processing machine 10 by an operator, an in- 
put/output device 45 is connected to the control device 40, for example to permit the 



selection of certain processing modes or to inform the operator about the processing of 
the bank notes 2 1 . 

[0030] The accounting data, such as number, denomination and/or currency, total 
value, etc., produced by the control device 40 during processing of the bank notes BA 
are compared with the data stored in the nonvolatile memory 8 of the cassette 9. For 
this purpose, the control device 40 is connected, wirelessly or by wire, to the nonvola- 
tile memory 8 of the cassette 9. A match of the data guarantees that the cassette 9, or 
the bank notes BA contained therein, were not tampered with during transport. The 
results produced by the control device 40 during processing of the bank notes B A 
and/or the data of the nonvolatile memory 8 can also be transmitted to the computer 51 
of the service center. For transmitting the data there is an interface 42 which can be 
designed e.g. as a modem, network connection, Internet connection, as a parallel, serial 
or USB interface, etc. 

[0031] For securing the cassette data stored in the nonvolatile memory 8 it can be 
provided that the cassette data are stored in the nonvolatile memory 8 in encrypted 
and/or compressed and/or scrambled, etc., form, i.e. in a special data format which 
ensures that the cassette data cannot be read from the memory 8, or the information 
contained in the cassette data cannot be recognized. This ensures that the cassette data 
of the nonvolatile memory 8 cannot be tampered with for covering up unauthorized 
actions, for example to adapt the cassette data when bank notes have been removed 
from the cassette 9 without authorization. The use of the special data format moreover 
permits a memory with low storage capacity to suffice for the nonvolatile memory 8. 

[0032] After transport of the cassette 9 to the service center, the cassette data stored 
in the nonvolatile memory 8 are read, e.g. on the above-described bank note process- 
ing machine 11 or on an accordingly designed interface of the computer 5 1 . Addition- 
ally, it can be provided that the bank note processing machine 1 1 or the computer 51 
contains master data for the cassette 9, which are transmitted e.g. via the network 60 
from the automatic teller 10. The master data can be transferred for example at the 
time when the cassette 9 is removed by the service person. However, they can also be 
transmitted at any other time, e.g. at the onset of the check of the content of the cas- 
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sette 9 at the service center. Likewise, the master data can be stored in the nonvolatile 
memory 8 of the cassette 9, or in the computer 51, when a cassette 9 is being used for 
the first time or before the cassette 9 is reused in an automatic teller 9. The nonvolatile 
memory 8 of the cassettes 9 can then be read by means of the master data, whereby the 
master data can contain information about the use of the cassette 9. The master data 
can contain in particular a name and/or an identification number of the user as well as 
subgroups formed by the user, e.g. certain cash registers, etc. If the master data are 
stored in the nonvolatile memory 8 of the cassettes 9, they contain e.g. a cassette num- 
ber, a number of the automatic teller 1 0, date and time of insertion and/or removal of 
the cassette 9 into/from the automatic teller 10, an indication of the currency used, etc. 

[0033] The master data are used to convert the cassette data present in the above- 
described, special data format into a data format that allows evaluation of the informa- 
tion contained therein. For this purpose, a file in so-called XML format (extended 
Markup Language) can be formed from the cassette data for example. This can be 
done e.g. by means of a special parser which produces XML tags and enters the asso- 
ciated data. The information contained in the thus produced file is compared with the 
accounting data produced by the bank note processing machine 1 1 during processing 
of the bank notes BA of the cassette 9. In case of a match it can be assumed that the 
cassette 9, or the bank notes BA, were not tampered with during transport. 

[0034] Besides the described embodiment, a multiplicity of variations is possible. 

[0035] For example, the computer 51 at the service center can be omitted, if the 
control device 40 of the bank note processing machine 1 1 is used accordingly. 

[0036] Likewise, it is possible to use not only the cassette 9, 9 f shown as a stacking 
cassette, in which the bank notes BA are stacked with the same alignment, but also a 
free-fall cassette, in which the bank notes are input one after the other without proper 
stacking being taken into account. 

[0037] The threshold value or values for production of the signal for replacing the 
cassette 9, 9 f by the control device 4 of the automatic teller 10 can also be adjusted to a 
certain value or changed by a service person at the automatic teller 10. For this pur- 
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pose, the service person can identify himself e.g. with a special card 14 and select a 
suitable operating mode for changing the threshold value or values. The change of the 
threshold value or values can also be carried out by the computer 5 1 at the service cen- 
ter or a service person via the network 60. 

[00381 It is likewise obvious that, independently of the use of the threshold value or 
values for production of the signal for replacing the cassette 9, 9\ the above-described 
use of the cassette data with the special data format can be used alone for securing the 
cassette 9, 9\ or the bank notes BA contained therein. 

[0039] It is also conceivable that the information contained in the cassette data is 
additionally transmitted upon the above-described transmission of the master data 
from the automatic tellers 10 to the service center via the network 60. In this case, the 
information about the bank notes B A gained from the cassette data can be compared 
again with the information transmitted from the particular automatic teller 10, thereby 
further increasing security. 

[0040] Further, it is possible that a request to replace cassettes 9, 9 ? is also transmit- 
ted from one of the automatic tellers 10 via the network 60 to the service person di- 
rectly, bypassing the service center. 

[0041] It should also be pointed out that although solely automatic tellers 10 for ac- 
cepting bank notes have hitherto been spoken of, it is of course also possible to use 
automatic tellers 10 that can furthermore output bank notes. 



